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A  Mathematical  Investigation  of  the  Induction  Acceleration 

of  Conductors 


Andreyev,  A.  N.;  Bondaletov,  V.  N.  -  In  the  collection  "High- 

Voltage  Pulse  Technology".  Issue  1,  Cheboksary,  1972, 
p*  27,  65. 


This  article  is  dedicated  to  the  establishment  of  the  optimum 
conditions  of  the  process  of  the  induction  acceleration  of  conductors 
and  to  the  determination  of  the  parameters  of  an  installation,  which 
ensures  the  given  acceleration  (speed  with  a  given  mass)  with  minimum 
energy  expenditures.  The  investigation  of  the  induction  acceleration 
of  conductors,  conducted  with  the  aid  of  mathematical  modelling,  shows, 
that  for  purposes  of  free  induction  acceleration  there  are  optimum 
voltage  and  energy  storage  capacity,  mass,  inductance,  and  geometrical 
dimensions  of  the  hurled  body.  An  overall  decrease  in  the  gap  between 
the  inductor  and  the  conductor  and  the  internal  inductance  of  the  in¬ 
stallation  is  desirable  for  increasing  the  efficiency  of  the  energy 
conversion  of  the  source.  The  switching  of  additional  inductance  into 
the  circuit  of  the  accelerated  body  leads  to  a  decrease  in  the  efficien¬ 
cy  of  the  acceleration  process,  although  this  decrease  is  not  very  sharp 
which  makes  it  possible  to  increase  the  speed  of  the  conductor  in  ac¬ 
cordance  with  the  condition  of  maximum  heating.  The  most  limiting 
factors  in  achieving  high  efficiencies  in  the  induction  acceleration 
facilities  are  the  active  resistances  of  the  inductor  and  the  acceler- 
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ated  body.  For  increasing  the  efficiency  it  is  necessary  to  use  con¬ 
ductors  with  high  conductivity  or  superconductors  as  the  materials  of 
the  inductor  and  the  accelerated  body.  The  shunting  of  the  capacitors 
at  the  moment  of  the  passage  of  the  voltage  through  the  zero  value  can 
lead  to  an  increase  in  the  efficiency  only  with  small  active  resistan¬ 
ces.  The  optimum  acceleration  conditions,  other  factors  being  equal, 
are  obtained  with  the  employment  of  a  single-layer  coil  as  the  induc¬ 
tor.  For  attaining  high  efficiencies  the  path  travelled  by  the  accel¬ 
erated  body  should  exceed  (0.25-0.3)  Dcp»  where  Dcp  is  the  average 
diameter  of  the  coil. 

Illustrations  -  16,  bibliographical  references  9. 
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